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Models for slip-strain relationship at start point of bent part in deformed bars with hook

Kie Tanaka
Abstract

The steel bars in reinforced concrete structures are subjected to high tensile force due
to the occurrence of earthquake and so on. Therefore, fixing the end of steel bar within
concrete in the structure is important. In addition, due to high seismic performance
required for the structures, many steel bars are installed at the beam-column joint,
which leads to construction difficulty and quality degradation. These problems are the
urgent issues, which mean that a rational design method is needed.

In case of straight bar, the amount of displacements can be calculated by inputting the
slip and strain in the existing formula. However, the calculation method for the rebar
with hook has not been proposed yet. One of the calculation method is to substitute the
boundary condition of slip and strain at the bent starting point into the existing formula
of the straight bar. But the relationship of slip and strain is currently unavailable.

In this study, experiments have been conducted to determine the relationship between
the slip and strain of the rebar with hook by changing concrete strength and the extra
bond length. During the experiment, the total slip and free end slip were measured by
means of displacements transducers, while the elongation slip was computed from the
strain data. However, it is difficult to measure the additional slip directly. Therefore, it
was calculated from the measured slip and strain.

Based on the experimental results, the concrete strength and the extra bond length
were found to effect on each slip.

The elongation slip is found to be large when the extra bond length is long and the
concrete strength is low. The free-end slip is large when the extra bond length is short
and the concrete strength is low. With the same extra bond length, the additional slip is
large when the concrete strength is low; meanwhile, with the same concrete strength,
the additional slip is almost the same.

Furthermore, the total slip is the summation of the three slip, e.g. elongation slip,
additional slip, and free-end slip. It is found that with the same concrete strength the
relationship between slip and strain remain the same regardless of the extra bond
length.

Then, a simplified formula of slip which excludes the extra bond length has been
developed.

Accordingly, by means of the identified slip-strain relationship of the bent starting

point, the amount of slipping out of rebar can be determined.



